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DOUBLE CROPPING IN ILLINOIS
In the midwest, double cropping usually means producing two crops
in one year or three crops in two years on the same acreage. A typical
example is farmland being planted to wheat in the fall; the wheat being
harvested the following summer and the land immediately planted to soy-
beans, corn, or grain sorghum to be harvested in the fall of that year. The
same acreage, provided the soil and terrain is such to handle intensive
row-cropping, could then be planted to wheat again in the fall or to
corn or soybeans the following year. Thus, the double-cropping system
results in two crops in one year or three crops in two years on the same
acreage.
There are other patterns of double cropping in Illinois, such as, rye
or winter barley followed by soybeans, corn, or grain sorghum; hay or
pasture harvested early in the season and the acreage then planted to a
row crop. This publication will focus on the following double-cropping
pattern : winter wheat followed by soybeans, corn, or grain sorghum in the
same season. Farmers interested in cash grain production might choose
soybeans; while those wanting livestock feed might choose grain sorghum
or corn.
A research model of a new, efficient zero-till planter, which works in
grass sods, cornstalks, soybean stubble, wheat stubble, briar patches, or
prepared seedbeds. (Fig. 1)
Zero-till planters prepare a "mini-seedbed and plant in unplowed soils.
(Fig. 2)
Recently developed and refined "zero-till" techniques have improved
chances for successful double cropping. Zero-till planting means using a
planter which can plant the soybean or corn seed directly in the wheat
stubble immediately after the wheat is harvested. The zero-till technique
has several advantages over conventional tillage in establishing a second
crop on land following wheat harvest.
Conventional seedbed preparation is difficult because of the straw, and
soil moisture may be reduced when the soil is tilled, resulting in delayed
and erratic germination or even death of the young seedlings.
The success of double-cropping wheat followed by soybeans is en-
hanced by: an excellent stand of well-fertilized wheat to control weeds
until the wheat is harvested; early removal of the wheat to increase the
chances for maturity of the soybeans; equipment capable of establishing
soybean stands in wheat stubble without tillage; soybean herbicides that
will control the problem weeds; narrow-row spacing and high soybean
plant population; soybean variety of the proper maturity; sufficient mois-
ture; and adequate fertility.
Zero-till enhances the success of double cropping in two ways. (1)
Soybean, corn, or sorghum planting can begin as soon as wheat harvest
begins. The soybean planter can virtually "follow" the combine harvesting
Table 1.— Returns Over Variable Costs for Alternative Crop Rotations
C-SB C-SB-W (W .SB ) (W-GS)
Crop yield
Corn, bu 90 90 90 90
Soybeans, bu 32 32 32 32
Soybeans (double crop), bu 20
Wheat, bu 46 46 46
Grain sorghum, cwt 30
Annual gross crop value per acrea $170 $151 $185 $184
Annual variable costs
Fertilizer 19 20 22 25
Seed and crop expense 14 12 22 18
Power and machinery
Pre-harvest 14 12 15 15
Harvest 14 12 15 15
Drying 5 3 4 8
Labor 15 12 15 16
TOTAL 81 71 93 97
Return over variable costs $ 89 $ 80 $ 92 $ 87
a Prices: corn, $2.00; soybeans, $5.00; wheat, $2.50; and grain sorghum, $3.20.
wheat. Thus, timely planting of sizable acreages is possible. (2) The wheat
straw serves as a mulch to conserve the moisture present in the soil and
impedes runoff, thus allowing more time for infiltration of rainfall and
preventing erosion. In addition, it provides for year around weed control
on the grain acreage.
Cropland other than light sandy soils and soils heavily infested with
rhizome Johnsongrass lend themselves to double cropping.
COSTS AND RETURNS
The comparison of crop returns in Table 1 suggests that double crop-
ping wheat land can compete in the rotation with traditional single crops.
Four crops in three years, corn-soybeans-wheat followed in the same year
by either soybeans or grain sorghum, would be slightly more profitable
than the usual corn-soybeans or corn-soybeans-wheat rotation. The bud-
gets in Table 1 are based upon no-till production practices for double
cropping. The costs and prices are at levels estimated for the next five to
seven years. Yields are based upon those experienced by farmers on mod-
erately productive soils of southern Illinois. The average yields on double
cropping reflect farmers' experience that they will have good yields in two
out of three years.
In answering the question, will it be profitable to double-crop with a
second crop in the same year following harvest of wheat, the farmer-
businessman needs to know the number of bushels of soybeans or corn
9.00 9.00
6.00 6.00
18.00 18 '.00
2.00 2.00
5.00 5.00
15.00 15.00
5.00 4.00
9.00 9.00
$72.00 $75.00
S2.20 3.20 4.20 $1.40 2.00 2.60
33 23 17 54 38 29
Table 2.— Estimated Break-Even Yields per Acre To Cover Added Costs of
Double Cropping
,r • , , . Soybeans Grain sorghum CornVariable costs per acre ,. 7 u c^ v? . fj. ,^ after wheat after wheat after wheat
Added costs
Seed $12.00 $3.00 $7.00
Herbicides
Knockdown 9 . 00
Preemergence 12.00
Postemergence
Fertilizer 7.00
Custom spray 2 . 00
Till planting 5.00
Harvesting 10 . 00
Conditioning
Labor© $3. 00 7.50
Total $64.50
Break-even yields
Prices per unit $3.00 5.00 7.00
Yield needed to break even, bu.
orcwt 22 13 9
or the hundredweight of grain sorghum he needs to harvest and sell to
cover his costs. The added costs for double cropping and the bushels or
hundredweight needed to cover the added costs at three different price
levels are given in Table 2. For example, at $5.00 per bushel, 13 bushels
of soybeans are needed to break even. The costs are averages based on
farm records and should be used as guidelines to farmer-decision makers.
STUBBLE MANAGEMENT
There are two methods of establishing a second crop in wheat stubble.
Conventional tillage consists of baling or otherwise removing the wheat
straw from the soil surface, and then plowing and disking, or using a
powered harrow after disking before planting the second crop. Zero-tillage
consists of planting the second crop directly in the wheat stubble with a
zero-till planter.
Whichever system is used to plant the second crop in a double crop-
ping program, timeliness is of utmost importance. It becomes more impor-
tant the further north double cropping is attempted in Illinois. Research
data indicate that soybean yields decline an average of 3A bushel per acre
per day that planting is delayed in June and early July. Thus, farmers
with storage and drying facilities should consider harvesting wheat at 19
to 22 percent moisture, drying it, and seeding the second crop 4 to 7 days
earlier than would be possible with normal harvesting. This is especially
Soybeans double-cropped in wheat stubble in
which good weed control is evident. (Fig. 3)
important for farmers double-cropping in the central and northern parts
of the state.
Zero Tillage
While the straw can present some problems in planting, its presence is
desirable because it helps retain soil moisture and suppress weeds. Most
zero-till planters can be used directly following the combines if the com-
bine is equipped with a straw chopper or spreader to distribute the straw
over the land and eliminate bunching.
Wheat stubble 8 to 12 inches tall will provide some shading to the
emerging young soybeans. These shaded plants will grow faster, causing
them to pod higher from the ground and thus will make combining soy-
beans easier.
Conventional Tillage (Tilled Seedbed)
The sequence of tillage used will depend on the soil type and condition
of the soil. If the soil is compacted and does not pulverize well when
disked, the soil can be pulverized using a powered harrow to establish a
good seedbed. Conventional planters can be used. If the planter is set-up
for 30-inch rows or wider, you might want to double back and split the
Sufficient weight and sharp coulters must be used to successfully plant
in a heavy mulch of wheat straw. (Fig. 4)
middles or you might consider using a grain drill to plant the soybeans.
This will prevent cultivation, however.
Planting in a conventional seedbed has the advantages that no special
equipment or modification of existing planting equipment is necessary.
Conventional weed control techniques, including rotary hoeing and culti-
vation can be used. There is less expense for herbicides; in fact, herbicides
may not be required in every case.
Tillage for double cropping should be used only in years when there
is good soil moisture. The second crop should be planted the same day as
the tillage operations, and a cultipacker might even be used to help seal
the soil surface before or after planting.
WEED CONTROL FOR ZERO TILLAGE
Weed control is vital to profitable double cropping. It is probably not
wise to double-crop a field with a history of severe weed problems. Con-
ventional tillage programs allow cultivation and rotary hoeing, so weed
control is no different from that for a late-planted crop. However, in the
zero-tillage method of double cropping, weed control is wholly dependent
upon herbicides.
Most herbicide applications are made after planting, but before
emergence of the second crop. It is essential in zero tillage programs to
apply adequate spray volume (40 to 60 gallons per acre) to penetrate the
straw and give uniform spray coverage. Some operators are mounting
spray equipment on combines so the soil surface is sprayed while the straw
passes through the combine.
Herbicide programs for double cropping with zero tillage should in-
clude a "knockdown" herbicide to control weeds growing in the wheat
stubble before planting the second crop. A preemergence or postemergence
herbicide is applied to control those weeds which germinate and grow
after the crop is planted. The "knockdown" herbicide may be mixed with
the preemergence herbicide if these mixtures are compatible and cleared.
Herbicide rates in the following discussion are given as ranges to cover
a wide variety of soils and weed problems in Illinois. Always read a recent
label to determine the exact rate for your situation. Pay special attention
to the safety precautions.
"Knockdown" Weed Control
A healthy vigorous stand of wheat which is properly fertilized will
usually suppress the growth of most annual weeds. However, in poor
stands, diseased wheat, or where harvest or planting has been delayed
because of inclement weather, some weeds will usually be present. These
weeds must be controlled by herbicides if you intend to plant the second
crop in the wheat stubble by the zero-tillage method.
Paraquat or Roundup (when cleared) should be used to knock down
the existing weeds that are over one inch tall. They can also be used to
improve the control of smaller weeds, especially where grass weeds are a
severe problem.
Paraquat is a contact herbicide which requires 40 to 60 gallons of
water per acre for optimum coverage. Add a nonionic surfactant such as
Ortho X-77 at 8 ounces per 100 gallons of diluted spray to improve the
coverage. Paraquat is used at 1 to 2 pints per acre depending upon the
size and species of the weeds. Paraquat may not provide adequate control
of smartweed, fall panicum, and marestail.
Roundup (glyphosate) is a new herbicide with an experimental label
which limits quantity and requires supervision for field-scale testing. It
has looked quite promising as a knockdown herbicide for zero tillage. It is
a non-selective translocated herbicide with little or no soil activity. Its
ability to translocate from the foliage to the roots of weeds increases the
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weed control. Control will appear much slower with Roundup than with
Paraquat.
If the weeds growing in the wheat stubble are less than one inch tall,
then Lorox, Maloran, Sencor or Lexone for soybeans, and AAtrex or atra-
zine, or Bladex for corn can give adequate control. These herbicides all
have some postemergence contact action. A surfactant or spreader-sticker
spray additive can increase the effectiveness of the postemergence action
of these herbicides. However, research has shown an advantage for Para-
quat or Roundup under all conditions. Remember, in zero tillage it is
essential to control the existing weeds as well as the weeds which emerge
after the second crop is planted. Be sure to use only the herbicides cleared
for use on the second crop.
Soybeans Following Wheat
Grass and broadleaf weeds must be controlled. Postemergence herbi-
cides for soybeans do not control grasses. You must pay special attention
to the soil texture and level of soil organic matter when selecting a pre-
emergence herbicide and deciding on the rate of application. Sencor or
Lexone and Lorox at a rate twice that used on clean-tilled soybeans have
been consistently and safely used in research plots where the wheat straw
has not been removed.
Lorox or Maloran are best adapted to soils with less than 3 percent
organic matter. On these soils apply Lorox at about 1.5 to 2 pounds per
acre or Maloran at about 2 to 3 pounds per acre. You can use the higher
rates in grain stubble because the straw intercepts some of the chemical.
Lorox or Maloran will not control morningglory. Jimsonweed and cockle-
bur control may only be fair. They will give some grass control, but where
grass weeds are a problem they should be tank-mixed with a grass herbicide.
Sencor or Lexone (metribuzin) can be used on a wide variety of
soils, but the rates must be carefully adjusted to avoid crop injury. Use
1 to l!/2 pounds per acre, varying the rate for soil type. It does not give
good control of annual morningglory, but is effective against most other
annual broadleaf weeds except cocklebur. Combination with Lasso will
improve grass control and increase soybean tolerance because of a de-
creased rate.
Lasso or Surflan are preemergence herbicides used for annual grass
control. These herbicides do not control weeds which have emerged
and have over one to two leaves. Lasso is used at 2 or more quarts per
acre and is often combined with Lorox, Maloran, Sencor, or Lexone.
Surflan should be used on soils with less than 3 percent organic matter
at a rate of 2 pounds per acre. Surflan offers some potential for control-
ling Johnsongrass seedlings in zero-tillage programs.
Table 3.— Yield of Soybeans Planted in Wheat Stubble, Brownstown, 1972
20-in. rows 30-in. rows
Herbi-
cide
treat-
~
menta Yield b ?u
Amsoy Wayne
20- m. rows 30-iin. rows
Yields P°PU " Yields f°t?
u
~ Yield*
lation lation lation
Average
f°Pu- Yield* f7u
-
lation lation
bu./A. {000) bu./A. (000) bu./A. (000) bu./A. (000) bu./A. (000)
1 36.1 144.4 31.1 111.5 34.4 188.2 34.6 127.2 34.1 142.8
2 38.8 139.8 30.6 103.2 34.0 188.2 29.5 106.3 33.2 134.4
3 40.8 156.2 30.6 90.2 35.8 180.3 30.6 107.2 34.5 133.5
4 29.8 133.3 30.0 97.6 26.6 166.6 21.5 122.0 27.0 129.9
5 41.2 154.2 33.3 107.2 37.0 181.6 35.2 128.1 36.7 142.8
6 40.7 129.4 27.9 93.7 34.1 185.6 29.1 111.9 33.0 130.2
7 45.5 148.3 42.1 112.8 36.8 167.3 35.4 115.4 40.0 136.0
Aver 39.0 143.7 32.2 102.3 34.1 179.7 30.8 116.9
a Herbicides were applied preemergence with a surfactant (S) of X77 at 8 oz./lOO gal. water.
Treatments were:
1. 2 lb. 50W Lorox, 2 qt. Lasso, 1 pt. Paraquat + S
2. 2 lb. 50W Lorox, 2 qt. Lasso, 1 pt. Paraquat + S, 8 oz. 2,4-D (4 lb. ai/gal. LV ester)
3. 2 lb. 50W Lorox, 2 qt. Lasso, 1 pt. Paraquat + S, 16 oz. 2,4-D (4 lb. ai/gal. LV ester)
4. Check
5. 1 gal. Amiben, 2 qt. Lasso, 1 pt. Paraquat + S
6. 4 lb. Amilon, 2 qt. Lasso, 1 pt. Paraquat + S
7. l'/2 lb. 50W Sencor, 2 qt. Lasso, 1 qt. Paraquat + S
b 12-percent moisture.
Table 4. — Yield of Soybeans Planted in Wheat Stubble, Dixon Springs, 1973
Herbicide treatment
20-inch
Yield
row spacing
Population
(bu./A.)
3 lb. 50W Maloran, 1 qt. Paraquat + S, 1 1/2 qt. Lasso 36.3 213,000
3 lb. 50W Maloran, 2 qt. Roundup, 2 qt. Lasso 35.8 240,000
21b. 50 Sencor, 21b. 75WSurflan,l qt. Paraquat +S 39.2 209,000
2 lb. 50W Lorox, 2 qt. Roundup, 2 qt. Lasso 32.9 214,000
\Yi lb. 50W Sencor, 2 qt. Roundup, 2 qt. Lasso 35.8 247,000
Amiben can be used for weed control on the darker soils of central
and northern Illinois. Use Amiben at 1 to 1 Vi gallons per acre. A mixture
of Amiben and Lorox is cleared for use in areas of variable soils.
Basagran is an experimental postemergence herbicide for soybeans.
It can control some of the problem weeds such as jimsonweed, cocklebur,
and smartweeds. Control of pigweed, lambsquarter, and morningglory
is variable and often may not be adequate. Soybean tolerance to Basagran
is better than with many of the other postemergence soybean herbicides.
Rates depend on the kind and size of weeds to be controlled, but vary from
3A to 1 lA quarts per acre.
Tables 3 and 4 show the results of weed control experiments at U of I
research fields.
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Corn Following Wheat
If corn is the second crop, atrazine or Bladex can be used to control
weeds. There is less risk of injury to corn with atrazine than Bladex, but
Bladex may be more effective on annual grasses, particularly fall panicum.
With an application of atrazine after June 10, only corn or sorghum
should be grown on that land the following year. Use 2.5 to 3.75 pounds
of AAtrex or atrazine 80W or 2 to 3 quarts of AAtrex 4L. The rate of
Bladex is 1.5 to 5.0 pounds per acre. A tank mix of Bladex and atrazine
may be used to decrease atrazine residue and increase weed control. See
the Bladex label for rate suggestions.
When a serious grass problem is anticipated, Lasso can be tank-mixed
with atrazine or Bladex to improve the control of fall panicum. Lasso
is used at 1.5 to 2.5 quarts per acre with the reduced rate of atrazine or
Bladex (see label for rates). Princep is also cleared in a 1 : 1 ratio with
atrazine to improve the control of fall panicum and crabgrass. Ramrod
65W at 4 to 6 pounds per acre can also help control grasses on darker
soils; however, it may not give as long-lasting control as Lasso. In con-
ventional tillage programs where incorporation is possible, Sutan can
also be used to control grasses.
Grain Sorghum Following Wheat
Herbicide selection for grain sorghum is rather limited. AAtrex or
atrazine and Ramrod are two preemergence herbicides for corn which
are also cleared for use on grain sorghum. Most other preemergence and
preplant herbicides for corn are not cleared for use on sorghum and may
cause significant injury to the crop.
AAtrex or atrazine can be used either preplant or preemergence to
control most grass and broadleaf weeds. Do not use atrazine on coarse-
textured soils or on soils with less than 1 percent organic matter. The rate
of AAtrex or atrazine is 2 to 3 pounds of 80W or 3.2 to 4.75 pints of
AAtrex 4L. Control of fall panicum and crabgrass is only fair to poor, and
sorghum is sometimes injured by atrazine.
Ramrod can be tank-mixed with atrazine or the Ramrod/atrazine mix
can be used to improve the grass control and sorghum tolerance. Use 3.8
to 6.0 pounds per acre of Ramrod 65W with 1.3 to 3.0 pounds per acre
of atrazine 80W or 5 to 8 pounds of the Ramrod/atrazine mix. Adjust
the rate for soil texture and organic matter level. If fall panicum is severe
do not reduce the rate of Ramrod, especially on the claypan soils of south-
ern Illinois where Ramrod is not at its best.
Milogard (propazine) is a preplant or preemergence sorghum herbi-
cide which controls broadleaf weeds and some annual grass weeds. It is
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used at rates of 2 !/2 to 3 pounds per acre. It is not generally available in
Illinois.
Igran is a new preemergence herbicide which can be used alone at 2
to 3 pounds per acre on grain sorghum. There is less risk of carryover to
the following crop than with atrazine, but sorghum tolerance is not as
good as with atrazine. Igran can be tank-mixed with AAtrex 80W or
Milogard 80W for preemergence use in sorghum.
Posfemergence Herbicides for Corn and Sorghum
Postemergence herbicides can provide some back-up weed control, if
the preemergence treatment is not adequate, but should not be considered
as a substitute. For broadleaf weed control in corn or grain sorghum,
2,4-D can be used for postemergence application on corn up to tasseling
stage or on sorghum up to boot stage. Rates are lA pound (a.i.) per acre
of ester or lA pound (a.i.) of the amine formulation. This is one-half
pint of ester and 1 pint of amine of a four-pound per gallon formulation
of 2,4-D. Banvel is also cleared for use on corn and grain sorghum, but
drift damage to susceptible crops such as soybeans is more serious late
in the season when applications are required for double cropping.
If atrazine has not been used as a preemergence or preplant applica-
tion at full rates by itself, it can be used as a postemergence herbicide in
corn or grain sorghum. It should be used before annual grasses are VA
inches tall. Rate of atrazine varies with formulation and soil type and
whether an oil or surfactant spray additive is used. Sorghum tolerance
is not as good to atrazine and oil as corn tolerance. Follow label instruc-
tions and precautions very carefully.
Bladex can also be used on corn (not on sorghum) before the corn
has passed the fourth-leaf stage. The rate is Vh pounds of Bladex 80
W
or 2 quarts of Bladex 4L or the recommended preemergence rate for your
soil type, whichever is less. Do not add oil or surfactant.
Additional information on herbicides can be obtained from the current
Agronomy Handbook or Field Crop Weed Control Guide.
FERTILITY
High-level, balanced fertilizer use on the wheat will not only result in
profitable yields, but will favor a heavy growth of wheat which will help
control weeds and result in less of a weed problem in the second crop in
a double-cropping system. Phosphorus and potassium required for both
crops should be applied in the fall prior to sowing the winter wheat. Apply
nitrogen for maximum wheat yield in the fall or spring, or apply part in
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the fall and the rest in the spring. For more details, see the Illinois Agron-
omy Handbook which is available at your county Extension adviser's office.
Near maximum yields of crops grown in a double-cropping system
will be obtained when available phosphorus levels (P^ are main-
tained at 40, 45, and 50 pounds of phosphorus per acre for soils in the
high, medium, and low phosphorus-supplying regions, respectively. (For
a discussion of phosphorus-supplying regions see the Illinois Agronomy
Handbook). To bring low-testing soils up to the desired level, apply 9
pounds of P2 5 for each 1 pound you want to raise the test.
Soil test levels of 260 and 300 pounds per acre of potassium for low
and high cation exchange capacity regions, respectively, are desirable.
For soils testing less than the desirable level, you will need 4 pounds of
potash (K20) to increase the soil test one pound.
On soils already at the desired soil test goal, fertilizer should be applied
each year to replace what the harvested portion of the two crops will
remove.
Phosphorus maintenance recommendations in a double-cropping sys-
tem for wheat followed by soybeans and grain sorghum or corn are given
in Table 5. Potassium maintenance recommendations in a double-cropping
Table 5.— Pounds of P2O5 for Phosphorus Maintenance in a Double-Cropping System:
Wheat Followed by Soybeans, Corn, or Grain Sorghum
Yield (bushels per acre)
~ Wheat yield (bushels per acre)
Corn : -
Soybean or grain 30 40 50 60 70 80
sorghum
20 40 44
30 60 53
40 80 61
50 100 69
60 120 78
PiOh (lb. /A.)
53 62 71 80 89
62 71 80 89 98
70 79 88 97 106
78 87 96 105 114
87 96 105 114 123
Table 6.— Pounds of K 2 for Potassium Maintenance in a Double-Cropping System:
Wheat Followed by Soybeans
Soybean
yield
(bu./acre)
Wheat yield (bushels per acre)
30 40 50 60 70 80
20 35
30 48
40 61
50 74
60 87
38 41 44 47 50
51 54 57 60 63
64 67 70 73 76
77 80 83 86 89
90 93 96 99 102
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Table 7. — Pounds of K2O for Potassium Maintenance in a Double-Cropping System:
Wheat Followed by Corn or Grain Sorghum
Corn or grain
sorghum yield
(bu./acre)
Wheat yield (bushels per acre)
30 40 50 60 70 80
40 20
60 26
80 31
100 37
120 43
23 26 29 32 35
29 32 35 38 41
34 37 110 43 46
40 43 46 49 52
46 49 52 55 58
system for wheat followed by soybeans and for wheat followed by corn
or grain sorghum are given in Tables 6 and 7.
An application of 75 to 100 pounds of nitrogen is essential for corn
or grain sorghum. The decomposing wheat straw can cause extreme nitro-
gen deficiencies if additional nitrogen is not applied.
CULTURAL TECHNIQUES
Soybeans
Soybeans planted in late June or early July do not usually grow as
tall nor develop as much lateral branching as soybeans earlier planted,
\
i
*^5 *'&^
A commercial zero-till planter with sufficient weight to obtain penetra-
tion of coulters in front of the planter. (Fig. 5)
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especially if soil moisture is less than ideal. Therefore, a higher plant
density is necessary to utilize the available light, moisture, and nutrients.
This can be achieved by narrower rows and thicker seeding rates.
Narrow rows will usually produce higher yields when soybeans are
planted late. The seeding rate should be increased by 50 to 75 percent
over that used when planting in May. A grain drill may be used with a
seeding rate of about three soybean seeds per foot in seven-inch rows; but
the grain drill has a poor record for establishing a soybean stand. The
narrow rows prevent row cultivation, so herbicides should be broadcast.
Soybeans in 20-inch rows have yielded an average of about seven
bushels per acre over those planted in 30-inch rows in University of
Illinois tests. Ten to 15 soybean plants per foot of row also consistently
outyield a lesser population of five to eight plants when planted in late
June and early July (Table 8)
.
Table 8.— Cultural Experiment, Soybeans in Wheat Stubble, 1969,
Dixon Springs Agricultural Center
Row ™ Herbicide treatment
, r . x PlantsVanety
,.
sPa" per foot No. 1- No. 2-(inches) yidda yidda
(bu./A.)
Amsoy 20 5 50.86 42.07
8 41.39 58.71
11 61.06 52.23
14 49.94 61.01
Average 50.81 53.76
Amsoy 30 5 41 .43 37.28
8 42.15 47.21
11 47.80 50.51
14 53.11 56.29
Average 46.12 47.82
Wayne 20 5 40.44 39.51
8 41.70 47.83
11 49.75 60.52
14 55.93 55.91
Average 46.96 50.94
Wayne 30 5 34.18 39.64
8 42.13 42.69
11 35.49 53.44
14 44.58 54.45
Average 39.10 47.56
Overall average 45 . 75 50
. 02
a Average of two replications. Treatment No. 1 — 86 gallons of water per acre, 1 gallon of
Amben, 1 quart of Paraquat, VA quarts of Lasso, and 12 ounces of Tronic. Treatment No. 2 — 86
gallons of water per acre, 2 pounds of 50W Lorox, 1 quart of Paraquat, VA quarts of Lasso, and
12 ounces of Tronic. Planted July 10, 1969 and harvested October 14, 1969.
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Corn and Sorghum
Corn planted following wheat will not yield more with narrow rows or
increased populations as do soybeans. Thirty-inch rows at 20,000 plants
per acre appear to be adequate. Grain sorghum may be successfully
double-cropped in 30-inch rows and with a population of 75,000 to 100,-
000 plants. Use early maturing hybrids of both corn and grain sorghum.
Even with an early hybrid be prepared to harvest as silage or as high-
moisture grain. An early frost in 1974 eliminated seed set in most of Illi-
nois's double-cropped grain sorghum.
MOISTURE: RAINFALL AND IRRIGATION
The success of double cropping is dependent on adequate moisture
during germination and emergence and while the soybean or grain is
filling. The moisture may be supplied by either rainfall or irrigation.
Occasionally, rainfall will be of such quantities and well enough distrib-
uted to produce yields of 50 to 60 bushels of soybeans in extreme southern
Illinois (Table 9). Generally, to consistently produce top yields supple-
mental irrigation is necessary. Rainfall during June, as well as that during
Mar Apr May Jun Jul Aug Sep Oct
Chance of a day being in a 30-day or longer dry period with dry defined
as less than one-half inch of rain per day. (Fig. 6)
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Table 9.— Average Monthly Rainfall, June to September, and Soybean Yields, by Years,
Dixon Springs
30-inch
Rainfall inches by month rows
Year
June July Aug. Sept. Total Yield
(bu./acre)
1967 3.33 5.68 2.46 3.68 15.15 39
1968 3.82 2.36 1.79 3.81 11.78 22
1969 9.65 3.48 2.51 1.80 17.44 61 a
1970 4.32 2.83 b 1.97 2.27 11.39 30
1971 2.70 7.08° 3.40 2.47 15.65 33
a 20-inch row spacing; add 7 bushels for converting 30-inch row spacing to 20 inches.
b 2 inches was irrigation.
c 1 inch was irrigation at planting.
Table 10.— Yields of Irrigated Soybeans in Wheat Stubble, Urbana, 1972
Irrigated
20-inch
rows
30-inch
rows
Non-irrigated
20-inch
rows
30-inch
rows
Increase
20-inch 30-inch
rows rows
(bu./A.)
Beeson 38.2 30.4 34.0 23.4 4.2 7.0
Amsoy71 38.1 30.0 27.4 20.8 10.7 9.2
Hark 35.8 25.3 24.6 17.0 11.2 8.3
July through September, can contribute to yields. For 40 bushels of soy-
beans per acre following wheat, 15 to 17 inches of rainfall are needed at
Dixon Springs during June through September (preferably well distrib-
uted with adequate moisture at planting). No part of the state has
better than a 30-percent chance of getting one inch or more of rain
during any week in July and most weeks of August. Each section of the
state has one week in July with no better than a 20-percent chance of one
inch or more of rain. Each section of the state also has a 65-percent or
better chance of any day in July being in a 10-day or longer dry period
(see Figure 6)
.
If rains do not come, irrigation can provide the needed moisture to
get the second crop germinated. Subsequent irrigations can keep inade-
quate moisture from limiting growth and development of the crop, par-
ticularly if the soil has a low moisture-holding capacity (sands or sandy
loams) or if rooting depth is limited by hardpans or other soil problems.
In 1972 an evaluation of irrigation of soybeans following wheat was
made on the University of Illinois South Farm at Urbana. Yield data
are given in Table 10. Soybeans were planted on July 6 in wheat stubble
with a zero-till planter. Irrigated plots received three inches of water on
19
Table 11.— Yields of Irrigated Soybeans in Wheat and Barley Stubble,
Dixon Springs, 1972
TT , . . , 20-inch rows 30-inch rowsHerbicide
treatment* Wheat Barley Wheat Barley
Amsoy yields, bu./A.
1 46.9 40.5 38.2 31.3
2 47.7 28.8 38.5 37.7
3 56.3 46.5 36.5 33.0
Wayne yields, bu./A.
1 38.7 38.5 39.7 29.6
2 45.1 40.2 37.8 34.1
3 46.1 41.2 29.0 26.0
a Herbicides were applied preemergence in 67 gal. water. Ten treatments were made; results
are given for these three:
1. 2 lb. 50W Lorox, 2 qt. Lasso, 1 qt. Paraquat plus Surfactant
2. 1 gal. Amiben, 1 qt. Paraquat, VA qt. Lasso, 12 oz. Tronic, plus 8 oz. 2,4-D (4 lb. /gal. LV
ester)
3. 2 qt. Lasso, 2 lb. 50W Lorox, 8 oz. 2,4-D
July 10 and two inches on July 24. Rainfall was below normal in July
but above normal in August and September, with six and eight inches,
respectively. Although relatively high yields were thus obtained in non-
irrigated plots, yields were increased by 40 percent with irrigation for
Amsoy 71 and Hark in both row spacings.
In 1973 and 1974 soybeans were grown again following wheat at
Urbana. Beans were irrigated immediately after planting and again later
on. There was no unirrigated plot for comparison, but Beeson variety
yielded 40 bushels and Amsoy 33 bushels in 1973. Both were in 15-inch
rows.
Table 1 1 indicates that yields of a magnitude of 50 bushels with irriga-
tion at Dixon Springs are a reasonable expectation.
If an irrigation water source and movable irrigation application equip-
ment are already available on the farm, the expense incurred in irrigating
the second crop will be minimal.
Most farms in Illinois, however, do not have a water source developed
nor irrigation equipment already on hand. An appreciable share, or per-
haps all, of the fixed costs of an irrigation system will have to be charged
to the second crop if investment in such equipment and water source is
undertaken to irrigate for double cropping.
While it may be difficult to justify an investment in irrigation for
double cropping alone, the potential benefits from irrigating a second
crop may be sufficient to help a farmer decide to make such an invest-
ment. If surface or ground water resources are adequate or can be devel-
oped and if soil moisture is likely to be limiting for germination and de-
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Group I and
early Group
II varieties
Group II and
early Group
III varieties
(July 15)
Group III and
early Group
IV varieties
(July 20)
Group IV
varieties
(July 25)
Sections of Illinois in which various maturity groups of soybeans may
be used. For varieties in each maturity group see Circular 1104, "Illinois
Agronomy Handbook 1975." (Fig- 7)
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velopment of a second crop, irrigation should be considered to assure
successful double-cropping.
VARIETY SELECTION
Soybean plants have the ability to shorten their growing process when
planted late as they respond to day length. A short-season variety tends to
be short and lack branching, especially if grown under dry conditions. The
extremely late varieties are susceptible to frost. The same varieties com-
monly used for May or early June plantings are of the proper maturity for
double cropping (Tables 12 and 13).
Table 12.— Height, Date of Maturity, and Yield of Soybeans Planted on
July 1, 1971, Carbondale 1
Variety
Maturity
group
Date of Height Date of Yield
maximum r ' \ •*. h /u / n(inches) maturity" (bu./arre)height
Gorsoy II
Wayne Ill
Cutler 71 IV
Dare V
* Conventional seedbed.
b 95 percent of pods brown.
Sept 2 23
Sept. 9 26
Sept. 20 26
Oct. 1 35
Oct. 9
Oct. 13
Oct. 16
Oct. 30
28
27
27
32
Table 13.— Yields of Varieties of Soybeans for Double Cropping, 20-Inch Rows
Brownstownb Urbana
Variety
Dixon Springs*
2- 3- 3-
1973 1974 year 1972 1973 1974 year 1972 1973 c year
ave. ave. ave.
Amsoy 71 44.1 30.6 37.3
Essex 43.6 20.9 32.2
Mack 42.8
Beeson 40.7 29.9 35.3
Kent 39.7 18.4 29.0
Wells 37.1 18.5 27.8
Clark 63 35.9 25.8 30.9
Calland 35.5 22.1 28.8
Williams 35.5 34.0 34.8
Dare 32.8
Wayne 33.4 28.9 31.1
Bonus 32.5 25.7 29.1
Cutler 71 27.9 19.5 23.7
(Jbu./A.)
36.1 13.9 43.0 31.0
15.3 9.0
11.9 ....
17.9 31.2
28.7 22.8
16.2 31.4
33.3 19.8 25.7 26.3
40.0 22.4 34.5 32.3
36.8 21.2 35.7 31.2
.... 14.2
34.4 18.9 43.0 32.1
49.2 19.5 28.7 32.5
.... 24.0 25.7 ....
28.5 33.2 30.9
36.4 40.3 38.4
a 1973 — planted on July 5, harvested on October 1; 1974 — planted on July 5, harvested on
November 22.
b 1972 — planted on July 6 and 7, harvested on October • ; 1973 — planted on July 9, har-
vested on October 30 (except for Mack, Essex, and Dare); 1974— planted on July 2, harvested
on November 21.
c 15-inch rows.
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Research results on varieties have not been fully conclusive. There
appear to be factors other than latitude which cause one soybean variety
to outyield another. Some of these factors may be soil type, insect and
disease prevalence, rainfall patterns, and so on.
Latest date of planting. Immediate planting following an early har-
vest of small grain has resulted in highest yields and fewest failures. Early
plantings should be the goal, but if delays are made the dates shown on
Figure 7 are guidelines as to the last possible date to attempt to double-
crop when soil moisture is adequate.
DRYING IN DOUBLE-CROP SYSTEMS
Wheat can be dried to permit early harvest so the second crop can be
planted as early as possible. Wheat can be harvested at moisture contents
of 18 to 24 percent. Lower moistures are recommended to minimize
damage.
Costs and Returns From Early
Harvesting and Drying of Wheat
One of the most important practices for profitable double cropping is
to get the soybeans planted early. To accomplish this it is often desirable to
combine the wheat early and dry it. This does add some extra handling
and drying costs to the wheat crop, but will usually result in enough added
bushels of soybeans to more than offset the extra costs of handling and
drying wheat. Weather conditions at time of wheat harvest will have a
material effect on the added costs.
The figures in Table 14 compare the estimated additional costs of
drying the wheat to the estimated additional returns from higher soybean
yields due to earlier planting if soybeans are worth $5.00 per bushel. The
Table 14.— Partial Budget of Net Returns per Acre for
Drying High-Moisture Wheat Ahead of Double-Crop Soybeans
Additional costs Additional returns
Item Per acre Item Per acre
Wheat drying costs (40 bu. X 7 Reduced wheat harvesting
percentage points X Wit).. $3.50 losses (2% X 40 X $2.50) . . $ 2.00
Extra hauling, handling, and Increased soybean yielda (3
shrink (40 bu. X 3^) 1.20 bu. @ $5.00) 15.00
$4~70 $17.00
Net advantage to harvesting high-moisture wheat $12 . 30
a Soybeans planted six days earlier with yield increase of one-half bushel per day.
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Table 15.— Minimum Airflow Recommendations for Grain"
Moisture Wheat Soybeans Sorghum
content
c.f.m./bu. c.f.m./bu. c.f.m./bu.
24 3 3 2
22 2 2 W2
20 11/2 Wi 1
18 1 1 1
Maximum depth for 1 c.f.m./bu. at 1 hp./l,000
bushelsb 12 18 10
a See Illinois Extension Circular 1100, Drying Grain in Illinois.
b If a fan with a 1 -horsepower rating is installed, an airflow of 1 c.f.m./bu. can be expected for
the preceding grain depths.
figures assume the soybeans are planted six days earlier and a half-bushel
yield increase will result for each day of earlier planting.
Drying Wheat
Wheat can be dried with a typical farm drying system. Maxi-
mum air temperature for drying seed is 110° F. For feed the maximum air
temperature is around 190° F. Wheat for milling purposes should be dried
with air temperatures below 160° F. For minimum damage the air should
be heated no more than 20° F. above outside conditions.
Low-temperature or natural-air drying works well if sufficient airflow
is used to insure drying before excessive mold growth occurs. Minimum
airflow recommendations are shown in Table 15.
To obtain greater airflow per bushel reduce the number of bushels.
For example, if a 2 horsepower fan is used on 2,000 bushels it would be
expected to provide 1 c.f.m. per bushel. By reducing the number of bushels
to 1,500, the airflow would be \V?> c.f.m. per bushel, since you now have
2,000 c.f.m. going through 1,500 bushels.
Wheat can be expected to dry to safe storage moisture contents at any
time the average relative humidity is below 60 percent. If the relative
humidity averages above 75 percent, some supplemental heat is needed.
This can be accomplished by raising the temperature of the air about 3
to 5 degrees F.
For best results all grain should be cleaned prior to drying. Clean
grain provides less restriction of airflow than does grain with trash in it.
Less fuel is required to accomplish drying, since there is less material to be
dried and the trash typically contains more water than the grain does.
Aeration. Stored grain undergoes a process called moisture migration
as outside air temperatures change with the changing seasons. The prob-
lem is serious when the outside air is colder than the grain. As the sides
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Table 16.— Maximum Moisture Contents for Safe Storage
Wheat Soybeans Sorghum
Less than 1 year (temp, below 50°) . . . 14^ 13 !/2
More than 1 year 12 11
151/2
13K2
n See Illinois Extension Circular 1100, Drying Grain in Illinois.
cool, warm moist air is forced to rise through the center of the grain.
When the warm air comes into contact with the cool upper layer of
grain, it must reduce the amount of moisture it holds. This moisture
is deposited on the grain near the top center of the bin causing crusting
and spoilage.
A small aeration fan, with a capacity of 1/50 to 1/10 c.f.m. per bushel,
operating continuously will cause the entire binful to cool uniformly and
to avoid the moisture migration problem. You can operate drying fans 10
to 20 hours every seven to ten days instead of continuously operating
with smaller fans (Table 16).
Aeration also removes the heat from "hot spots," thereby reducing
spoilage problems. When aeration fans are started, they carry any odors
from "hot spots." The presence of any odors in the exhaust air should be
cause for extensive checking of the grain to determine the extent of spoil-
age. In severe cases the bin may have to be emptied to break up any
accumulations of spoiled grain.
PLANT DISEASES
Each year in Illinois farmers lose an average of 14 to 19 percent of
the soybean and winter wheat crops to diseases. The loss to corn and
sorghum diseases amounts to about 12 percent each for these crops.
These disease losses could be cut in half by carrying out several rather
basic control measures.
Crop rotation, coupled with a clean plow down of crop residues, is
very important in reducing the buildup of many diseases, especially those
caused by organisms that overwinter primarily in crop debris (Table 17).
When soybeans, corn, wheat, sorghum, or any other crop is grown year
after year in the same soil there is a much greater danger of common
and destructive diseases building up. Double-cropping soybeans with a
grass crop (corn or sorghum and wheat) provides some of the benefits
of crop rotation in reducing the overall loss from diseases.
A good disease-prevention program includes: rotation between soy-
beans, corn, sorghum, and small grains; the use of well-adapted, disease-
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Table 17.— Diseases (and Their Pathogens) That Survive From One Growing Season to
the Next in Crop Residue
Disease (s) by crop attacked Other plants infected
CORN
Holcus spot or bacterial leaf spot Sorghum, Sudangrass, Johnsongrass, many
cultivated grasses, stone fruits, lilac, rose,
many other plants.
Northern or Helminthosporium leaf
blight
Sorghum, Sudangrass, Johnsongrass, and
broomcorn (many isolates do not attack
these crops).
Other Helminthosporium leaf spots
and blights
None? Some grasses are reportedsusceptible,
but strains apparently do not go to sorghum
and related plants.
Anthracnose, stalk rot Sorghum, Sudangrass, small grains, John-
songrass, broomcorn, and many cultivated
and wild grasses.
Sorghum downy mildew Sorghum, Sudangrass, Johnsongrass, shat-
tercane, other wild Sorghum species.
Crazy top Sorghum, Johnsongrass, small grains, and
many cultivated and wild grasses.
Seed rot, seedling blights, and damp-
ing-off
Sorghum, small grains, numerous cultivated
and wild grasses, and soybeans?
Pythium stalk rot Soybeans?
Gibberella (Fusarium) root, stalk, and
ear rots (scab and seedling blight of
small grains)
Small grains.
Charcoal stalk (stem) rot Sorghum, Sudangrass, soybeans, cowpeas,
and many vegetables, flowers, and other
plants.
Storage molds Sorghum, small grains, soybeans, and nu-
merous other crops.
Maize dwarf mosaic and maize chlo-
rotic dwarf
Living Johnsongrass and possibly other
perennial grasses.
Wheat-streak mosaic Wheat, numerous weed grasses.
Physoderma brown spot, yellow leaf
blight, eyespot, diplodia stalk, ear, and
root rots, gray ear rot, and nigrospora
stalk, ear, and cob rots
None.
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(Table 17.— Continued)
Disease (s) by crop attacked Other plants infected
SORGHUM
Bacterial leaf stripe an d leaf streak Sudangrass, Johnsongrass, broomcorn,
many cultivated and wild grasses.
and
Sooty stripe Sudangrass, sorghum-Sudangrass
Johnsongrass, and broomcorn.
hybrids,
Bacterial leaf spot, crazy top, anthrac-
nose, downy mildew, storage and head
molds, maize dwarf mosaic, and seed
rot, seedling blights, damping-off
See under corn (above).
SOYBEANS
Charcoal rot, seed decay, and seed-
ling blights
See under corn (above).
Sclerotinia stem rot Many broadleaf plants, but not corn, sor-
ghum, or small grains.
Bud blight Alfalfa, clovers, many broadleaf plants, but
not corn, sorghum, or small grains.
Cyst nematode Garden beans, lespedesas, vetch, lupines,
several clovers and weeds, but not corn,
sorghum, or small grains. See Report on
Plant Diseases No. 501 for a complete list-
ing.
Bacterial blight and pustule, downy
mildew, frogeye leaf spot, stem canker,
pod and stem blight, phyllosticta leaf
spot, anthracnose, purple seed stain,
brown stem rot, phytophthora rot
None.
WHEAT
Anthracnose, scab, seed rot, seedling
blights, damping-off, fusarium head
blight, storage rots and molds, downy
mildew (crazy top), wheat-streak mo-
saic
See under corn (above).
Spot blotch and black chaff Numerous wild and cultivated grasses.
Take-all, and other root, foot, and
crown rots
Small grains, many cultivated and wild
grasses.
Yellow dwarf Living small grains, many grasses.
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resistant varieties; practicing balanced fertility based on a soil test; a
sound weed and insect control program; sowing top-quality, disease-free
seed; planting at the proper time and depth in a fertile, well-prepared
seedbed ; and correct tillage practices.
For additional information concerning diseases and their control, read
Illinois Extension Circular 1085, Soybean Diseases in Illinois; N.C. Re-
gional Extension Publication No. 21, Diseases of Corn in the Midwest;
USDA Farmers' Bulletin No. 1959, Sorghum Diseases and Their Control;
and Illinois Natural History Survey Circular 48, Diseases of Wheat, Oats,
Barley, and Rye.
INSECT CONTROL
Soybeans
Insects infestating soybeans following wheat in a double-cropping sys-
tem are the same as those damaging other late-planted soybeans. See
Table 18 for control recommendations.
The bean leaf beetle, a reddish to yellowish, dark-spotted beetle,
overwinters in fence rows, ditch banks, and wooded areas. In July and
early August second generation larvae feed on soybean root systems and
emerge as beetles to feed on the underside of the leaves until cool weather.
Defoliation often occurs, they occasionally eat blossoms, reducing pod set,
and may actually feed on pods and stems.
The green cloverworm is the primary insect pest of Illinois soybeans.
There are two to four generations per year with the greatest damage by
the light green larvae occurring during August. They have two thin, white
stripes running along each side of the body, and when mature they are
about 1 to 1 lA inches long.
To check for their presence, sample plants in six linear feet of the
row by bending them over the space between the rows and shaking them
vigorously. Divide the total number of worms on the ground by six to get
the average per foot of row. Repeat this process in several locations.
Normally, six large worms (three-quarters of an inch or more in length)
or more per foot of row are considered damaging.
When dry conditions prevail, spider mite populations can build up to
injurious levels on soybeans. The mites tend to move into soybean fields
from clover and grassy fields, so damage is usually most severe along the
edge of the field. Infested plants turn yellow and are stunted. The mites,
which appear as small black specks on the undersides of leaves, produce a
webbing.
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Corn
The fall armyworm, a late-season pest is usually most damaging in
southern Illinois. The full-grown larva, l!/2 inches long, varies from light
tan to nearly black, and has three yellowish-white hairlines running the
length of its back. On the sides, and next to the yellowish lines, is a wider
dark stripe, and next to that an equally wide, somewhat wavy yellow
stripe splotched with red.
After hatching the larvae migrate to the whorl, tassel, or ear, where
they feed. When fully grown, larvae crawl to the ground and pupate in
the soil around the base of the plant. In northern and central Illinois the
fall armyworm probably completes only one full generation, but it may
complete several in southern Illinois.
Damaged plants have a ragged appearance and the damage is easy
to see in the whorl. Treatment is justified if 20 percent or more of the
plants are damaged and if worms are still present. If you cannot find
worms, they probably have left the plant and it is too late for treatment.
For control, apply carbaryl (Sevin) or toxaphene at VA pounds per
acre of actual insecticide, or diazinon or trichlorfon at 1 pound. When the
worms are large and deep in the whorl, granules will give better results
than sprays. Apply insecticides over the whorl and direct sprays or gran-
ules into the whorl. Do not feed toxaphene-treated corn as forage to
livestock. Corn may be harvested for forage ten days after treatment with
diazinon or 40 days after treatment with trichlorfon. Apply trichlorfon
only once per season when plants are 3 to 10 inches tall. No waiting period
is required with carbaryl.
Corn leaf aphids can migrate from early planted corn to late-planted
fields. The number of these bluish-green "plant lice" reaches a peak just
after tassel emergence but prior to pollen release. Treatment is usually
justified if 50 precent or more of the plants have light to moderate infes-
tations, with 1 to 3 percent of the plants heavily infested (tassel covered),
and if corn is under moisture stress. Heavily infested corn leaves wilt,
curl, and show yellow patches. There is circumstantial evidence that they
cause barren stalks. For control, apply sprays of malathion or diazinon at
1 pound of actual insecticide per acre. Allow five days for malathion and
ten days for diazinon between treatment and harvest for grain, ensilage,
or stover.
As second-brood European corn borer moths concentrate their egg-
laying on plants in the late whorl to early silk stages, they are often at-
tracted to late-planted fields. The females generally lay their eggs (white,
V4-inch diameter) in clusters of 15 to 20 near the mid-rib on the under-
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sides of leaves in the vicinity of the ear zone. One or more egg masses per
plant justifies treatment at early hatch. Use carbaryl at IV2 pounds or
diazinon at 1 pound of actual insecticide per acre as a spray or granules.
Southwestern corn borers are likely to infest late-planted fields from
late July through early September. This insect is a pest only in the ex-
treme southern counties of Illinois, where it usually follows the pattern of
the European corn borer (see above). Treatment is justified if 25 percent
of the plants are infested. Whorl-feeding damage often goes unnoticed and
the first indication of damage is late in the season when corn plants that
have been girdled near their bases begin to fall. Apply Furadan at 1.5
to 3 pounds per acre in the furrow at planting for systemic control. Fur-
adan may be used as a foliar application at 1 pound of actual insecti-
cide per acre. Apply when eggs begin to hatch. Do not make foliar appli-
cations if granules were applied at planting at more than 1 pound of
actual insecticide per acre. Do not make more than two foliar treatments
per season.
Sorghum
The sorghum webworm does the most damage during wet seasons
on late-planted grain. Damage is done by the larvae and they are capable
of consuming the entire sorghum head. Insecticides should be applied
before the population reaches five larvae per head. Carbaryl (1.5 pounds
active ingredient per acre), diazinon (0.5 pound active ingredient per
acre), or malathion (0.9 pound active ingredient per acre) are the
recommended chemicals. Apply as a spray on the grain heads. Allow
seven days between application of diazinon or malathion and harvest.
Allow 21 days after application of carbaryl (Sevin) on sorghums used
for grain.
The maggots of the sorghum midge injure sorghum by feeding inside
the developing seed. During severe infestations, the heads appear to be
blasted and will produce little or no grain. Johnsongrass serves as a natu-
ral reservoir for infestation. The adult is an orange-colored, gnat-like
insect about one-twelfth of an inch long. The females deposit their eggs
in the spikelet or seed husk of the plant, and the orange-colored larvae,
or maggots, live within the developing seeds. Apply diazinon at !4 pound
of actual insecticide per acre. Allow seven days between application of
diazinon and harvest of the grain. Because of the critical timing required,
chemical control for midge may not be very effective, particularly where
late-planted sorghum shows uneven plant development with head emer-
gence spread over a three- to six-week period. Control is recommended
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when there is an average of one or more adult midges per head. Two
determinations should be made before deciding to apply an insecticide :
1. Make sure midges are present. Look for the flies during the early
morning hours as they fly around and crawl over the heads at first bloom.
2. Apply the first spray application at approximately 50 percent head
emergence; the second one, three to five days later, or by the time 90
percent of the heads have emerged from the boot.
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